Antioxidant changes in heart hypertrophy: significance during hypoxia-reoxygenation injury.
Because hypertrophied rat hearts display an increase in antioxidant enzyme activities and because hypoxia-reoxygenation injury is known to involve free radicals, we tested the hypothesis that the hypertrophied heart may be more resistant to this type of injury. Hypertrophied rat hearts after 10 weeks of chronic pressure overload showed elevated superoxide dismutase (SOD) and glutathione peroxidase (GSHPx) activities and a decrease in lipid peroxidation as indicated by malondialdehyde (MDA) content. Glucose-free hypoxia for 15 min resulted in a complete failure of developed tension and about 200% increase in resting tension in both hypertrophied and sham control groups (p < 0.05). Upon reoxygenation for up to 30 min, hypertrophied hearts recovered developed tension to 60% and resting tension was higher by only 80% of prehypoxic values. In contrast, sham hearts showed only a 25% recovery of developed tension, whereas resting tension remained 130% higher than prehypoxic control values. During hypoxia, the SOD activity was significantly reduced in both sham and hypertrophied groups, whereas GSHPx was reduced only in the sham group. Upon reoxygenation there was no further change in these enzyme activities. Both the SOD and GSHPx activities in the hypertrophied group remained significantly higher than the corresponding reoxygenated sham hearts. During hypoxia, there was no apparent change in MDA content in either the sham or hypertrophied hearts. However, reoxygenation resulted in a significant increase in MDA content in both sham and hypertrophied hearts, but the MDA content was significantly less in the hypertrophied group (p < 0.05). It is suggested that maintenance of an adequate endogenous antioxidant reserve during hypoxia may be important in recovery upon reoxygenation.